Accumulation of defective neuraminidase (NA) genes by influenza A viruses in the presence of NA inhibitors as a marker of reduced dependence on NA.
With the use of neuraminidase (NA) inhibitors (BCX-1812, oseltamivir, or zanamivir), drug-resistant variants of influenza A viruses were generated that lacked characteristic markers of resistance, such as substitutions in the NA active center or in the hemagglutinin. Drug resistance was associated with the accumulation of defective (Delta) RNA segments encoding NA. This phenomenon could be explained by reduced dependence of the virus on its NA activity. Analysis of the last isolates recovered from 11 volunteers, experimentally infected with influenza virus and treated with BCX-1812, revealed that they maintained full susceptibility to the drug in the NA inhibition assay (50% inhibitory concentration, 0.35-0.5 nM). The presence of DeltaRNA segments was detected in 1 of these isolates but was not found in the isolates recovered from placebo recipients (n = 8). Because of a lack of cell culture-based assays for susceptibility testing of human influenza viruses, detection of DeltaRNA segments should be considered an additional assay for monitoring of NA inhibitor resistance.